Maximum Loaded Amorphous Azithromycin Produced Using the Wetness Impregnation Method with Fractional Steps for Dermal Prophylaxis Against Lyme Disease.
Azithromycin was loaded onto the μm-sized mesoporous silica Davisil® SP53D-11920 using the wetness impregnation method with fractional steps (WIFS) and further incorporated into a 5 % hydroxypropyl cellulose gel to prevent Lyme disease. Maximum loadings (32.0 % w/w and 33.2 % w/w) were produced by different concentrated loading solutions and determined by X-ray diffraction (XRD). A total of 24 months stability of the amorphous azithromycin state in the silica (33.2 % loading) and 18 months stability in the gel (33.2 % loading) at 4 °C were also confirmed by XRD. The higher kinetic solubility at 40 min (1,300 μg/mL versus 93 μg/mL) and higher porcine ear skin penetration compared to the raw drug powder indicated higher dermal bioavailability of the azithromycin-loaded silica (32.0 % loading), even when compared to the "gold standard" nanocrystals and another clinical effective azithromycin formulation with ethanol. In summary, maximum loaded silicas with azithromycin by WIFS is a promising dermal formulation for prophylaxis against Lyme disease.